Let H be a real separable Hubert space and A a skew adjoint linear operator on H. Denote the one parameter unitary group generated by A by e tΛ . Let K be a map from R x H-+H denoted by K t (u) for ue H, t e R. Assume also that K t (0) = 0 e H for all t e R. The object of study in this paper will be functions u:R-*H such that K t (u(t) ) is Bochner measurable and (1) u
(t) = β'X + [e {t -s)A K s (u(s))ds
Jo where u 0 is some element of H. Note that it is assumed that u is defined for all real t; i.e., it is a global solution of (1) . An elementary sufficient condition that there exist such "u is that K t is globally Lipschitzian. That is, there exist k such that
\\K t (u)-K t (v)\\^k\\u-v\\
for all t e R and u,veH. If u(t) is strongly differentiate, is in & Λ for all t and satisfies (1) then
4^ =

Au
( 2) 4
at For this reason solutions of (1) are called global mild solution of (2) . These are the only type of solutions this paper will be interested in.
The main question of this paper is whether there are solutions of (1) 
and %(£) and v(t) satisfy the hypothesis of Corollary 1.
Proof.
is absolutely continuous and
The following classical result will be helpful.
LEMMA 1. Let p y σ, e be positive real valued measurable functions, p and e bounded and σ integrable such that
The following is a result of Segal [21 and Strauss [6] . For H = E n , this result is classical.
W__ is one-one, Lipschitz continuous with a Lipschitz continuous inverse.
Proof. Let~'u o czH. Let u(t) be the solution of (1) with data u 0 . Thus
J-oo J-oo
Thus u o e 3ί_ by Corollary 1. Λ ^__ = ίZ". Let u 0 and v 0 be in H. Let %(ί) and v(t) be the corresponding solutions. Then
Thus <W'_ is Lipschitz continuous. Now suppose ^"_u 0 =
Similarly,
O^t^T .
But \\u(T) -v(T)\\-+0
as T->-oo.
These are proved by induction. Some care must be taken since u n+ί is not defined until (b) is proved for u n .
It follows that there exists a measurable
It's trivial show there a unique w(t): R-*H satisfying 
'. (a) holds for n -1. Moreover are not strict solutions to (5) but are solutions in a weak sense. In fact however this paper will be interested in solutions to (6); i.e., mild solutions. For a discussion of the above see [2, 3, 4, 5] . Proof.
L t S T
Thus v Λ (ί) exist for all w and ί ^ T and satisfy (a) and (b). Thus v n (t)-+v(t) uniformly on (-oo ? T). In fact, THE EXISTENCE OF WAVE OPERATORS FOR NONLINEAR EQUATIONS
(T) w(t) exists for all t and w(ί) = e^t (ί) for t ^ Γ. If v(t) -e~t A w(t) then v(ί) satisfies the hypothesis of Proposition 1. Thus β 6 ^?_. w(t) is our sought after u(t). For ί ^ Γ, v(t) -β\\g \\v(t) -^(ί)|| + \\vjjt) -β\ k\
where 57 = 3c
Thus there exist unique solutions of (6) for any initial data. By Huygen's principle, e tΛ φ 0 is detached; i.e., 3ί 0 such that if u(t) and u t (t) vanishes in a cone {| x \ < 111 + ί 0 }. Thus
Vd\\ φo \\W\\ e 9c 2 for any ε > 0 and | ί | > Γ(e). Our result then follows from Proposition 4.
REMARK. Note that only the fact that u(t) is detached is used. (u(t) ) 11 are integrable which implies they are in the domain of 1 by Proposition 1.
4* Nonlinear relativistic wave equation* Consider the partial differential equation
where m > 0. By a result of R. W. Goodman [1] , has no finite energy detached solutions. As in §3, consider mild solutions to
The following will be proved elsewhere (in a somewhat stronger form). Thus ^l have nonempty range by Proposition 4.
Proof. As before, if
Let φ Q = (M where r and s satisfy the above lemma. Then 
